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Malnutrition has an interrelated relationship with infectious diseases, 
where infection can occur malnutrition and can cause malnutrition 
in children. Children who infected with CMV need an increase in nutritional 
status, but with malnutrition, the recovery process and the body's immune 
enhancement cannot be optimal. This study aimed to identify the efforts 
to improve the nutritional status of children infected with CMV in Tegal, 
Central Java, Indonesia. This study was a qualitative study with 
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Nutritional of children after recovery of CMV infection had increased. That was because 
the informant always ensures nutrients needed even given using a soft texture 
and gradually increase to rough. The tendency of informants to provide 
the same food has the risk of increasing the deficiency of micronutrients 
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1. INTRODUCTION 

Cytomegalovirus (CMV) is one of the infectious diseases found in children less than five years. 
Most infections occur during pregnancy and are only detected when the child is born or less than one year 
old. This infection is quite difficult to treat because of the high morbimortality in patients [1]. 
CMV is a disease that shows quite a lot of clinical manifestations, one of which is gastrointestinal disorders. 
Infected children show signs or symptoms such as bloody diarrhea, also necrotising enterocolitis (NEC) with 
perforation and intestinal stricture [2, 3]. In the previous study, the majority of children infected with CMV 
in Tegal showed prolonged diarrhea [4]. This condition caused sufferers to feel bothering and inconvenient. 
Prolonged diarrhea also increases the risk of dehydration, weight loss, increased serum creatinine, 
and fluctuating levels of immunosuppressive drugs. If Children infected with CMV experience chronic 
diarrhea, they had a higher possibility to have malnutrition [5]. 

Malnutrition itself has become a public health problem, which until now has not been resolved, 
especially in developing countries such as Afrika and Asia [6-8]. In Indonesia, there were 23 million children 
under five years old, and 805,000 of them experienced acute malnutrition. Children who experience acute 
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malnutrition have 11 times more significant potential to experience death than well-nourished children [9]. 
Malnutrition is known to increase the risk of disease transmission and various complications. If children with 
CMV experience diarrhea until malnutrition occur, it will affect the length of the healing process. 
Also, if not appropriately handled, it will increase the risk of other complications until death [10-12]. 

Based on the background, it is known that children who suffer from CMV must have good nutrition 
to speed up the healing process. However, with the presence of diarrhea, efforts to fulfill nutrition in children 
will be more difficult. Fulfillment of nutrition is not only done during the treatment process but also 
the recovery period. Malnutrition can relapse if the feeding does not meet the nutrients needed to help 
the healing process and recovery [13]. Therefore this study was carried out to explore information 
on strategies and parenting patterns undertaken by parents to improve the nutritional status of children 
infected with CMV from the treatment process to the recovery period. 


2. RESEARCH METHOD 

This study used a qualitative method with a phenomenological study approach. We discovered 
information about efforts in improving the nutritional status of children who have been diagnosed with CMV, 
eating patterns, and the obstacles faced by informants in fulfilling a balanced nutritional intake in children. 
The study conducted in the Tegal City area, Central Java, Indonesia from April-September 2018 [14, 15]. 

The informants in this study were taken using a purposive sampling technique with the criteria 
of the informants being parents who have children diagnosed with CMV, children who have experienced 
diarrhea, and still live in location until the study implemented. The informants were key informants and 
triangulation informants. The key informants in this study were a pediatrician who had handled CMV cases 
in infants. Key informants help directly to get informants who fit the criteria set by the researcher. 
The number of primary informants obtained through snowballing sampling, namely, taking the number 
of informants until the data obtained is saturated [16]. 

Data collected through in-depth interviews and observation. In-depth interviews were conducted 
using instruments in the form of interview guidelines and other aids such as cameras and field notes [16]. 
While the observation data was carried out to obtain data on the child's nutritional status by calculating body 
weight based on age. Nutritional status was measured using z-score weight/age and classified into 
malnutrition (<-3 SD), malnutrition (-3 to -2 SD) and good nutrition (-2 to +2 SD) [17]. 


3. RESULTS AND DISCUSSION 

Food intake is often associated with nutritional problems in children even though the nutritional status 
is not always influenced by it, but it can be influenced by other factors such as an infectious disease. 
Most children infected with CMV are potential to experience nutritional problems. Children who had infections 
tend to cause a decrease in appetite, so the amount and type of nutrients which enter the body become less. 
Children who have infections need more nutrients because they had increased metabolism, especially children 
who are accompanied by fever [17, 18]. Few people rarely thought that CMV could be a significant cause 
of gastrointestinal infections in immunocompetent children [19]. Gastrointestinal disorders, most commonly 
found in children infected with CMV are diarrhea [5, 20]. The results of previous research also found that 
the majority of children infected with CMV had a fever and diarrhea [4]. If the condition not appropriately 
treated, it will be more vulnerable to the diseases entering and developing [17, 21]. 


“My child usually had diarrhea; it would not heal even before he was hospitalized. When he had 
a fever, it never reaches more than 38 Celcius, but, it was always accompanied by diarrhea, 
even though the medicine has been given, but it would not work “ (1U.1) 

“My child often had a fever, and it worries me. Then the doctor ordered the CMV test. My sister said 
it was very similar to the signs of CMV infection ’”’(IU.2) 


Children infected with CMV accompanied other diseases such as diarrhea have the potential 
to experience malnutrition. Diarrhea is a disease that can cause malnutrition in children due to mal-absorption 
of food intake, electrolyte imbalance, and secretory diarrhea, which causes severe dehydration and 
malnutrition [22], as well as children with malnutrition, can also aggravate the condition of diarrhea 
in children. Children who have infections would not succeed in increasing nutrition if they were not treated. 
Neither with the accompanying disease, even though the child had received treatment, diarrhea still did not 
recover. This condition caused the child's nutrition to decrease [4, 23]. The informant stated that their 
children looked thin when exposed to CMV. Not only that, but the parents also do not monitor the nutritional 
status of children regularly by weighing at the Posyandu. Poor nutritional conditions in children will further 
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increase the risk of complications from infectious diseases. Children with poor nutrition will trigger changes 
in immune function in the body. Decreased immune function can cause loss of delayed hypersensitivity 
response, decreased lymphocyte response, decreased T-lymphocytes, decreased phagocytosis due 
to decreased complement and cytokines, and decreased immunoglobulin [24]. 

Based on the signs and symptoms of CMV, namely the presence of diarrhea where it is one 
of the causes of an increased risk of underweight and wasting, but in Table | shows that children with CMV 
and had experienced diarrhea were have good nutritional status. It could happen because the informant's child 
has received CMV treatment, so after that, parents could focus on recovering the child's nutritional condition. 
The nutritional status of children with infections would not improve if the infection has not been treated; 
it can repeatedly occur so that treatment needs to be completed. To restore the nutritional status is not only 
focus on the amount of food intake but also the composition of nutrients and their processing needs 
to be considered [11, 23]. 


Table 1. Nutritional status of informants 
Informant code Age(yo) Age when exposed CMV (yo) Weight (kg) z-score (w/a) Nutritional status 
lU.1 3.5, 1 13 1.3 Good 
U2 5) 7 9 21 Good/The lower limit 
of proper nutrition 











“We gave him food with a smooth texture and then continue to be trained to eat soft rice with 
vegetables. We give him in turns, in the morning we blend the rice, in the afternoon vegetable blend 
with rice. If it not blended, he will eat in a little bit; that is why we gave him blended food so he will not 
limp because he eats little.”” ({U.1) 


The results of interviews revealed that the composition of children's food, when exposed to CMV 
and after infection, has no difference. Mothers provide a variety of foods that were quite varied, 
and the difference was the shape and preparation. Whereas in the recovery period, it is necessary to restore 
the metabolic condition of the child's body by fulfilling calorie, protein, and other micronutrient needs. 
Fulfillment of calories in children will help increase energy in vital tissues and organs, the nervous system, 
and the release of pituitary hormones that can help suppress recurring infections and reduce stress [23, 25]. 
The difference in food given before and after the infection was more to the texture of food. When children 
were exposed to CMV, informants provided smooth foods such as porridge by mixing various types of food. 
When the child was recovering, parents began to increase the texture to train the child to be able to accept 
rough or solid food. 


“When children aged 1-2 years, children were given rice that was blended smooth mixed with broth 
chicken soup-sometimes given interludes such as additives foods (mention the brand) mashed 
or mashed fruit such as avocados, bananas, and papaya. Children were also given soy milk. Right now 
we gave him solid food such as fried rice, eggs and chicken, the fruit processed as juices, 
and the vegetables are processed as bakwan; sometimes we gave him bread as well” (1U.1) 

“When he was 8-9 months, he was given a porridge mixed with vegetables and protein. Then at the age 
of 16 months, he was given rice mixed with milk. Right now, he loved eating rice mix with milk plus side 
dishes such as shrimp, eggs, or liver; sometimes rice and broth soup.” 


Fulfillment of macronutrients was completed by providing carbohydrates from rice, protein from meat, 
seafood, and eggs and fat from avocados. These ingredients can be given as snacks or given 
as the main menu [11]. Based on the results of interviews, when exposed, it was known that children given with 
a soft texture where parents or caregivers give them rice mixed with soup broth or soft rice mixed with milk. 
These were another effort to provide the needs of micronutrients in children. Milk is a source of energy that can 
be consumed by all age groups. Milk does contain not only macronutrient requirements but also many 
micronutrients needed, such as vitamin A, vitamin E, folic acid, vitamin B complex, vitamin C, iron, zinc, 
and potassium. These micronutrients were needed to improve a person's immune response. So when 
a child is exposed to an infection, their efforts could help rebuild the child's immune system [26]. 
Also, according to Olney et al., consistent nutrition fulfillment for people with malnutrition for two years 
in a row can increase their BMI [27]. 


“ec 


owadays, he likes fried rice. When breakfast, lunch, and dinner, We always make fried rice. Sometimes 
we use seasoning, so it was done quickly. If we replace other foods, he would not like it” (1U.1) 
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Nutrition fulfillment continues to be improved when the child was exposed and when 
in the recovery period. However, when the child gains weight, there was a change in feeding, the informants 
tend to provide what children want without seeing whether the nutrients needed have been met or not. 
One informant said that children only want to eat fried rice mixed with eggs and chicken. This practice 
is called permissive practice, where parents feed the child to fulfill the child's wishes. According to Blaine 
et al., permissive practices have a close relationship with an increase in excess calories but have low nutritional 
quality [28]. Providing less varied food cannot guarantee that the nutritional needs of children are met. 

In this study, the informants were still less assertive in introducing varied foods so that children were 
reluctant to try other types of food. Therefore it is necessary to introduce food variations in children [29]. 
Introducing food variations can be influenced by several factors, such as the habits of parents, 
friends to eat, and activities [30, 31]. When children eat with many people or in groups, the desire to eat will 
appear following what others eat. This strategy can be applied to children who have difficulty eating varied 
foods [32]. Also, parents need discipline and firmness in children to eat different foods. Involving children 
in various physical activities can also increase a child's appetite [28]. Mealtime structural practices can 
be another alternative to introduce and accustomed children with food variety. This practice is done by eating 
meals as a family so that the children could get a quality diet [33]. 

From the interview, it also is known that frequent consumption of fried rice results in changes 
in parents’ behavior in using instant seasoning. Parents preference in using instant seasoning, mostly because 
it was convenient in terms of food preparation and feeding [34]. Another reason parents mostly using instant 
seasoning is because it is more appealing for their children based on taste and color on their food [34]. 

The content of instant seasoning itself has a high content of monosodium glutamate (MSG). 
MSG is made of amino acids, which is needed for nutritional fulfillment and is commonly used as a flavor 
enhancer. Nevertheless, some literature related to the effect of MSG on health showed that increased 
consumption of MSG could be associated with increased food intake and hunger, which could lead 
to obesity. Other literature stated that MSG also could be associated with harmful health effects such 
as diabetes, hepatotoxic, neurotoxic, and genotoxic effects [35]. However, according to Vorhees, 
consuming MSG does not affect children's neurodevelopment. Even the cumulation of MSG will not 
be neurotoxic. However, what needs to be considered, when we use MSG, we will not fulfill some 
micronutrient substances that can be obtained from herbs such as onions, garlic, chili, and other types 
of herbs [36]. 


4. CONCLUSION 

Improvement of nutritional status in children with CMV infection can be made after the child 
getting treatment completely and declared cured. Nutrition improvement needs to focus on the needs 
of macronutrients and micronutrients. How to give can be done by giving food with a soft texture and 
gradually introduce children to a coarser texture. Nevertheless, parents still tend to practice feeding according 
to what the child wants as long as the child wants to eat, not paying attention to nutrition needs. It can lead 
to an increase in calories but a lack of certain nutrients. Therefore, there is a need for strategies such 
as increasing physical activity of children, disciplining in introducing variations in food in children, 
and occasionally inviting children to eat together to increase curiosity to try different types of food. 
That way, parents can make sure the child complies with micronutrients obtained from various types. 
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